A dimeric esterase of a lycaenid butterfly shows rich, electrophoretically-detectable variation in natural populations in Texas. This isozyme variation is controlled by multiple alleles at an autosomal locus (Es-d). In each population sampled there are 9-14 alleles, two of which Many polymorphic isozyme loci have been described from natural populations of diverse organisms. Usually, just a small number of alleles are involved at a given locus, but spectacular esterase polymorphisms controlled by very large numbers of alleles occur in pierid butterflies of the genus Colias-especially C. eurytheme and C. philodice (refs. 1-3, and manuscript in preparation)-and in a tephritid fly, Dacus oleae (4). Although drosophilid flies have been screened far more than any other insect group, they have not, to date, produced polymorphisms of the same level of complexity. Our cursory survey of lepidopteran species suggests that rich isozyme polymorphisms may not be rare in butterflies (Papilionoidea) and skippers (Hesperioidea). Except for Colias (3), however, there is no information on the extent to which components of rich polymorphisms are stable. Accordingly, we describe here an esterase polymorphism with ninefourteen alleles in natural populations of a lycaenid butterfly, Hemiargus isola, and show that major features of this variation persist in space and, apparently, in time.
Many polymorphic isozyme loci have been described from natural populations of diverse organisms. Usually, just a small number of alleles are involved at a given locus, but spectacular esterase polymorphisms controlled by very large numbers of alleles occur in pierid butterflies of the genus Colias-especially C. eurytheme and C. philodice (refs. 1-3, and manuscript in preparation)-and in a tephritid fly, Dacus oleae (4) . Although drosophilid flies have been screened far more than any other insect group, they have not, to date, produced polymorphisms of the same level of complexity. Our cursory survey of lepidopteran species suggests that rich isozyme polymorphisms may not be rare in butterflies (Papilionoidea) and skippers (Hesperioidea). Except for Colias (3) , however, there is no information on the extent to which components of rich polymorphisms are stable. Accordingly, we describe here an esterase polymorphism with ninefourteen alleles in natural populations of a lycaenid butterfly, Hemiargus isola, and show that major features of this variation persist in space and, apparently, in time.
MATERIALS AND METHODS
H. isola is small (wingspread about 2-2.5 cm), mobile, ecologically widespread, multivoltine, and oligophagous. It feeds as a larva chiefly on flower buds and flowers (but also on fruits and young leaves) of various legumes (5) .
Local populations of adults were heavily sampled at four points in Texas in the spring and summer of 1967 (see Table  1 ). Wings were clipped from living butterflies and coded and saved, while the wingless bodies were individually homogenized (6) in distilled water. After they were absorbed in small rectangles of filter paper, the uncentrifuged homogenates were subjected to about 4 hr of horizontal starch-gel electrophoresis in a discontinuous buffer system (7) . Two replicate slices from each gel were stained for esterase activity as described below; each assay gave the same results.
Slices were incubated with either 1.5 ml of a-naphthyl acetate solution (1% in acetone-water 1:1) and 40 mg of either Fast Blue RR salt or Fast Garnet GBC salt (with or without 5 or 10 ml of n-propanol) or 1.5 ml of both a-naphthyl acetate and ,3-naphthyl acetate (1% in acetone) solutions plus 40 mg of Fast Garnet (with or without n-propanol). The incubation buffer was 50 ml of 0.2 M NaH2PO4, 10 ml of 0.2 M Na2HPO4, and 40 ml of water.
RESULTS AND DISCUSSION
We studied the more prominent and conspicuously variable of two main esterase zones that appear after staining (Fig.  1) . Here, as in C. eurytheme (1, 2) Table 1 ). The female parent in cross 67-25 is at the right end of the gel in Fig. 1 . Sex ratios in these small broods are even: 12 males and 12 females in cross 67-25, 11 males and 10 females in 67-28.
positions are very common: the more frequent (and more anodal) we call 100, the other, 80. Remaining positions are then numbered in accordance with the arbitrary scale thus established.
Genetic analysis of isozyme variation-although impractical in many species and often omitted from evolutionary studies-is nevertheless desirable, particularly when the variation seems complex. We took a short cut with the refractory H. isola by rearing progeny only from wild-caught females known from spermatophore counts to have mated but once (8) . Larvae received flower buds of mesquite, Prosopis juliflora; but under the confined and crowded conditions of rearing, they freely ate one another, as well. Unlike C. eurytheme, which has a clear dimeric esterase pattern throughout development (2), H. isola had larval electrophoretic patterns too poor to analyze. In the end, only two wild crosses gave enough adults to be useful; and. unfortunately, the female parent in one of these crosses (67-28) lbad died and dried before her electrophoretic pattern could be determined. Nevertheless, available data indicate that ES-D variation is controlled by multiple alleles at an autosomal locus (designated Es-d). The data are summarized in Fig. 2 , which diagrams the wild crosses, and in Figs. 1 and 3 , which document them. Alleles are numbered in keeping with the system devised for band positions. Table 1 compares frequencies of the two common Es-c alleles in the population samples. One of these, Es-dl'°, occurs at frequencies of 61-67% and is always 3-4 times as common as the other, Es-dlO, which occurs at frequencies of 16-22%.
These alleles are in pools with 7-12 uncommon to rare alleles that collectively attain frequencies of 11-23%, but which individually occur at low frequencies ranging from 0.2-5%. The sole exception is an allele, Es-cl'5, scarce in all localities but Liberty Hill, where it has a frequency of 10% (and where, it may be noted, our sample is small). Electrophoretic mobilities of the rare alleles extend over a wide range-from about 40-125.
The observed numbers in the most common phenotypic classes are given in Table 1 The sex of the island colonists is of interest because it has been argued that, in many butterflies, genetically effective movements must be carried out chiefly by females (8) . Spermatophore counts in large samples of wild-caught females of various butterfly species have generally indicated that females mate promptly (virgins are rare) and that, after mating once, they tend to resist further matings (certain exceptional species do not) (8, 9) . In species with low female mating frequency-and there are many-it follows that females will probably be mated by males of their own deme and that males dispersing to another deme will probably find females unreceptive when they get there (unless, of course, males emerge from the pupa well ahead of females). Gene flow will then result primarily from dispersing females that oviposit, and eventually leave sexually mature offspring, in foreign places. Dispersal by mated females and not by males has recently been demonstrated in a pierid butterfly, Pieris protodice (10) .
Interdeme movement may explain the discrepancy (noted above) between observed and expected ES-D phenotype frequencies at east Austin. This sample was collected on 8 different days, spanning an 18-day period, at a dry time when oviposition sites were generally scarce but common in the sample area. Immigrants to this temporarily favorable spot may have produced a total population not quite in HardyWeinberg equilibrium. Although allele frequencies are similar at all localities studied, they undoubtbdly fluctuate locally. Indeed, in the data pooled from all four localities (see bottom of Table 1 ) there is a slight excess of homozygotes, and this is to be expected when allele frequencies are not identical in the four component samples (11) .
Since movement and gene flow must be irregular, and since our field experience shows that local populations may rapidly and drastically decrease in size (H. isola essentially vanished from two of the four localities we were studying), persistent genetic polymorphism of the kind observed suggests maintenance by natural selection. However, the near uniformity in frequencies of alleles over ecologically variable time and space also suggests that the selective forces do not relate to obvious environmental factors. We think the rich polymorphism reflects heterozygous advantage and an adaptation to undetected environmental heterogeneity existing within each locality and occurring consistently from one locality to another.
